Potting media manufacturers often add a certain amount of H 5 peat to younger peats to reduce shrinkage. This is important for longer term crops. Trials were conducted to study if the addition of H 5 peats would reduce the shrinkage of the growing medium. Peats having H 2 to H 4 degree of decomposition produced by two methods -milled and sod-were tested on their own or mixed 50:50 with H 5 peat and incubated on a glasshouse bench with ebb and flood irrigation for 21 months. Shrinkage was measured 4 times. Samples were taken initially and analysed for FTIR and lignin content. Bulk density and colour measurements were also carried out. FTIR analysis was also carried out at the end of the experiment. Peat type, peat x rate and peat rate were all significant. The addition of H 5 peat to the other peats resulted in a decrease of shrinkage except for one H 4 peat (Latvian sod). After 21 months, the trend was the same as after 9 months, except that the rate of shrinkage of the mixed materials and the Latvian sod was relatively faster than the other peats in the second half of the experiment. There were significant correlation between 1600/1056, 1600/2900 spectra at the start of the trial, lignin, fibre content, bulk density and colour measurements and the 4 shrinkage measurements. Some of the colour parameters gave the best correlation. FTIR spectra at the end of the trial were not related to shrinkage.
INTRODUCTION
Earlier studies have shown clearly that H 5 peats are less biodegradable than younger peats H 2 -H 3 peats (Prasad and O Shea, 1999; Aendekerk, 1997; Prasad et al., 2000; Maher and Prasad, 2002) . However the total amount of H 4 -H 5 peat available is limited and due to its higher bulk density, it is heavier and therefore more costly to transport. For these reasons, it is more expensive than younger peats. Growing media producers are adding a small amount of H 5 peat to improve the stability (reduce the biodegradability) of H 2 -H 3 peats. Biodegradability of peats can have a detrimental influence on longer-term crops (>6 months) (Aendekerk, 1997 (Aendekerk, , 2001 Maher and Prasad, 2002) It is important that the stability of the growing media is maintained over the whole growing period (Aendekerk, 1997; Prasad and Maher, 2004) . Earlier studies have shown that non-peat growing media degrade rapidly and that by adding H 5 peat the degradability is reduced. These studies have also shown that lignin content of the growing media or components is often strongly correlated to biodegradability. Consequently, a trial was conducted to study the effect of addition of H 5 peats to younger peats on the biodegradability of the growing media. This breakdown was related to certain chemical and physical parameters.
MATERIAL AND METHODS
Three sources of peat which had various states of decomposition (H 2 to H 5 on Von Post Scale), were used in this trial. The peat with H 5 -H 6 from Ireland was used as a structure builder for lesser decomposed peats (H 2 -H 4 ) from Sweden and Latvia. The younger peats had been produced by two methods, namely sod and milled. These H 2 peats were used both on their own, and also mixed with H 5 peat in a 1:1 ratio. Dolomitic limestone and a compound fertiliser (PG mix) were then added. These treatments were combined in a 2 (peat type) x 2 (rate) factorial design.
The mixes were prepared by measuring the bulk density of the peats (Anon, 1989) and weighing out the required volumes The bulk density of the mixes were then measured and each treatment was filled into 11 cm diameter pots to a constant weight so that each pot held 0.5 L of growing medium. Samples were analysed by Fourier Transform Infrared (FT-IR) spectroscopic analysis and for lignin content (Van Soest, 1963) at the start of the experiment. The colour of the peats on the Hunter Lab colour system were measured using a Minolta CR-300 chroma meter.
In January 2001, the pots were placed in a randomised block design on two benches in a glasshouse compartment which were irrigated by an ebb and flood system. The pots were subjected to irrigation and drying cycles till October 2002. Irrigation was given as deemed required by manual inspection of the pots and liquid feed was added occasionally Height of the growing medium was obtained by placing a plastic label across the pot and measuring the distance to the growing medium at two marked points using a callipers. The first estimate of growing medium height was made two weeks after the start of the experiment to allow for initial settling and subsequent measurements were made at four monthly intervals.
A second sample was taken for FT-IR analysis in October 2002 from two replicates. FT-IR analysis was carried out as described in Prasad and O'Shea, 1998 . Peaks that were selected were 2,800-2,900 cm -1 (aliphatic, acyclic), 1,600-16,400 cm -1 (aromatic), 1,300-1380 cm -1 (aliphatic acyclic), 1,400-1,465 cm -1 (aliphatic, acyclic, aromatic) and 1030-1080 cm -1 (carbohydrate, alcohol and phenol). After drawing a baseline, the heights of the above were measured. The ratios of various peaks were then selected. For the initial sample lignin levels and FT-IR peaks were calculated from the pure materials. For example if lignin level was 40% for H 5 peat was 20% for Swedish peat and if they were added at 50:50 then the lignin value would be 30%. The data on physical properties and breakdown of the growing media materials were analysed by analysis of variance. Correlation was used to study the relationships between FT-IR analysis and lignin analysis and growing media breakdown.
RESULTS AND DISCUSSION
Peat type, rate and peat x rate were all significant both for the 9 months and the 21 month measurement (Table 1 ). In all cases there was an increase in biodegradation with time (Fig. 1) . The measurement of shrinkage after 9 months showed consistently that the addition of more decomposed peat resulted in a big reduction in shrinkage at 9 months. An exception to this was in the case of the Latvian sod where the addition of H 5 peat had no effect on shrinkage. After 21 months, the same trend was present but the rate of shrinkage of the mixed material and the Latvian sod was relatively faster than the milled peat during the second half of the experiment. The FTIR analysis showed that with samples taken at the start of the trial, there was a significant negative correlation between 1600/2900 (aromatic/aliphatic, acyclic) shrinkage and between 1600/1056 (aromatic/ carbohydrates, alcohol and phenols) and shrinkage, the former having a stronger negative correlation. There is also a negative relationship between 1485/1-56 (aromatic, aliphatic/carbohydrates alcohol and phenols) and shrinkage. These negative relationships were significant for all shrinkage relationships. The FTIR measurements taken on samples at the end of the trial were not significant. The aromatic compounds are resistant to biodegradation, and therefore the higher the ratio, the less the biodegradation. There were highly significant and relationship between L a and b colour, and all four shrinkage measurements. These colour parameters were also significantly correlated with lignin and fibre content and bulk density. Lignin content bulk density and fibre at the start of the trial also gave a significant negative correlation with biodegradability. The 1600/1056 ratio was very strongly correlated with bulk density and lignin and this would explain the correlation. This is expected as more decomposed peats have a higher bulk density as well as higher lignin content. Previous studies have shown similar very strong relationship between lignin content and the FTIR ratio 1600/1056. Lignin is known to be a recalcitrant substance, highly resistant to microbial decomposition (Berg and Staef, 1981) . Fogel and Cormack (1997) have shown that the lignin concentration of the substrate was an excellent index for predicting decomposition rates of forest litter samples. Analysis of the lignin in peat fibre from the sods especially Latvian sods showed higher lignin content than in the peat by itself.
These results are in agreement with the previous study where the lignin content as well as 1600/1056 was related to biodegradability of peats and mixtures of peat and nonpeat mixtures such as wood fibres. However, the relationship was much stronger with peat/non-peat mixtures. This was probably due to a better spread of lignin content between peat and non-peat materials. Although the results from the colour measurement as a predictor of shrinkage was excellent more work needs to be done on a larger scale to properly gauge the potential of this method as a predictor of peat shrinkage. 
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